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INTRODUCTION: General surgeons dealing with laparoscopic herniorrhaphy should be aware of the aberrant obturator artery 
that crosses the superior pubic ramus and is susceptible to injuries during dissection of the Bogros space and mesh stapling onto 
Cooper’s ligament. The obturator artery is usually described as a branch of the anterior division of the internal iliac artery, although 
variations have been reported.
MATERIALS AND METHODS: The present study was conducted on 98 pelvic halves of embalmed cadavers, and the origin and 
course of the obturator artery were traced and noted.
RESULTS: In 79% of the specimens, the obturator artery was a branch of the internal iliac artery. It branched off at different 
levels either from the anterior division or posterior division, individually or with other named branches. In 19% of the cases, the 
obturator artery branched off from the external iliac artery as a separate branch or with the inferior epigastric artery. However, 
in the remaining 2% of the specimens, both the internal and the external iliac arteries branched to form an anastomotic structure 
within the pelvic cavity. 
CONCLUSION: The data obtained in this study show that it is more common to find an abnormal obturator artery than was reported 
previously, and this observation has implications for pelvic surgeons and is of academic interest to anatomists. Surgeons dealing 
with direct, indirect, femoral, or obturator hernias need to be aware of these variations and their close proximity to the femoral ring.
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INTRODUCTION
A severe and potentially lethal complication in pelvic 
injuries is arterial bleeding commonly involving the 
branches of the internal iliac artery, namely, the lateral 
sacral, iliolumbar, obturator, vesical, and inferior gluteal 
arteries.1 A sound knowledge of retropubic pelvic vascular 
anatomy is pivotal for successful performance of endoscopic 
total extraperitoneal inguinal hernioplasty,2 as well as for 
laparoscopic herniorrhaphy. The trans-abdominal approach 
is an approach to hernia repair that is unfamiliar to most 
general surgeons. The ideal reconstruction of the floor of 
the inguinal canal during a herniorrhaphy involves good 
anatomic dissection and exposure,3 which can only be 
accomplished by entering the subinguinal space of Bogros. 
There is adequate anecdotal experience to indicate that 
the relationships of structures near the internal ring are 
not generally well known, and this may predispose them 
to injury during surgery.4 Surgeons must be conscious of 
unexpected sources of hemorrhage, such as an aberrant 
obturator artery or vein, and unexpected iliopubic vessels 
and take appropriate precautions to avoid injury to these 
structures. Regarding the variability in the origin of the 
OA, Bergman et al. documented that it may arise from the 
common iliac or anterior division of the internal iliac in 
41.4% of cases, from the inferior epigastric in 25% of cases, 
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from the superior gluteal in 10% of cases, from the inferior 
gluteal/internal pudendal trunk in 10% of cases, from the 
inferior gluteal in 4.7% of cases, and from the internal 
pudendal in 3.8% of cases.5 The human cadaver is probably 
an ideal model to explore the surgical anatomy. This study 
was conducted with the objective of evaluating the incidence 
of normal and aberrant origins of the obturator artery and to 
describe their relevance in surgical practice.
MATERIALS AND METHODS
Ninety-eight formalin-fixed human hemi-pelvises 
(62 male and 36 female) were dissected in the pelvic and 
retropubic inguinal region. The branches of the internal and 
external iliac artery were dissected. The obturator artery was 
identified and traced from its origin to its exit at the obturator 
membrane. The course of the artery and its relation to the 
surrounding structures were noted. Photographs were taken 
to document the variations. 
RESULTS 
The results are tabulated in table 1.
In 79% (77/98 specimens) of the specimens, the 
obturator artery branched from the internal iliac artery 
either at its anterior or posterior division. In the majority of 
these (59/77) specimens, the obturator artery was a branch 
of the anterior division of the internal iliac artery, and in the 
other 18 specimens, it was a branch of the posterior division 
(Table 2). 
The obturator artery originated individually (Fig.1) or 
with the iliolumbar (Fig. 2) or the superior gluteal branch 
(Fig. 3) of the posterior division of the internal iliac artery. In 
19% (19/98) of the specimens, the obturator artery branched 
from the external iliac artery as a separate branch (Fig. 
4) or with the inferior epigastric artery (Fig. 5). However, 
in the remaining 2% (2/98) of specimens, the obturator 
artery branched from both the internal and the external iliac 
arteries. The obturator artery (OA1) that branched from the 
external iliac artery crossed the superior pubic ramus and 
advanced towards the obturator foramen, although before 
entering the foramen it anastomosed with the narrow branch 
(OA2) arising from the internal iliac artery (Fig. 6). In 
all cases in which the obturator artery branched from the 
external iliac artery, the branch crossed the external iliac 
vein anteriorly and then the superior pubic ramus. It then 
proceeded downward to enter the obturator foramen, where 
it was accompanied by the obturator vein and the obturator 
nerve. However, in one hemi-pelvis, the obturator artery, as 
a branch of the external iliac artery, was observed to course 
posterior to the external iliac vein and then to follow the 
course described above (Fig. 7). We also noticed that in most 
of the specimens, the superior pubic ramus was crossed by 
venous structures that varied in number and size and coursed 
from the obturator foramen to the inguinal region to drain 
into the external iliac vein.
Table 1 - The various sources of origin of the obturator artery
Artery Male (62) Female (36) Total (98)
Right (31) Left (31) Right (18) Left (18)
Internal 
Iliac 
22 (71%) 25 (81%) 14 (78%) 16 (89%) 77 (79%)
External 
Iliac 
7 (23%) 6 (19%) 4 (22%) 2 (11%) 19 (19%)
Both 2 (6%) 0 (0%) 0 (0%) 0 (0%) 2 (2%)
Table 2 - The different types of origin of the obturator artery 





Anterior division 34 (44%) 25 (33%)
Posterior 
division 
Separate branch 5 (6%) 2 (3%)
With Superior gluteal 7 (9%) 3 (4%)
With Iliolumbar 1 (1%) 0 (0%)
External iliac: (n= 19)
Separate branch 4 (21%) 1 (5%)
With inferior 
epigastric 9 (47%) 5 (26%)
Figure 1 - Right side of a pelvis showing the origin of the obturator artery 
(OA) from the posterior division (PD) of the internal iliac artery (IIA). 
AD- anterior division, EIA- External iliac artery, ON- obturator nerve, 
OV- obturator vein
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Figure 2 - Right side of a pelvis showing the origin of the OA from the PD of 
the IIA with the iliolumbar artery (ILA). The red arrow indicates the common 
trunk. EIA- external iliac artery, ON- obturator nerve, OV- obturator vein
Figure 3 - Right side of a pelvis showing the origin of the OA from the 
posterior division of the IIA with the superior gluteal artery (SGA). EIA- 
external iliac artery, ON- obturator nerve
Figure 4 - Right side of a pelvis showing the origin of the OA from the 
external iliac artery (EIA). IIA- Internal iliac artery, ON- obturator nerve, 
OV- obturator vein
Figure 5 - Left side of a pelvis showing the origin of the OA from the EIA 
with the inferior epigastric artery (IEA). IIA- Internal iliac artery, ON- ob-
turator nerve.
DISCUSSION
The most common source of origin of the obturator 
artery is as a single branch arising from the anterior division 
of the internal iliac artery. However, the literature contains 
many articles that report variable origins. Interesting 
variations in the origin and course of the principal arteries 
have long attracted the attention of anatomists and surgeons. 
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The embryological explanations for the anomalies in 
the arterial patterns of the limbs are based on an unusual 
selection of channels from a primary capillary plexus, 
wherein the most appropriate channels enlarge while others 
retract and disappear, thereby establishing the final arterial 
pattern.6,7 The OA arises comparatively late in development 
as a supply to a plexus, which in turn is joined by the axial 
artery of the lower limb that accompanies the sciatic nerve.8 
The origin of the OA from the posterior division of internal 
iliac artery [IIA] is due to the persistence of vascular 
channels in relation to the posterior division that might have 
given rise to the OA, while the vascular channels related 
to the anterior division of the internal iliac artery destined 
for the OA have disappeared.9 Before the obturator artery 
appears as an independent blood vessel from the ‘rete 
pelvicum’, the blood flow destined for this territory makes 
Figure 6 - Right side of a pelvis showing the dual origin of the OA from 
both the EIA (OA1) and IIA (OA2), and forming an anastomotic structure 
(arrows). IEA- Inferior epigastric artery, ON- obturator nerve, OV- obtura-
tor vein
Figure 7 - Left side of a pelvis showing the OA arising from the EIA and 
advancing posterior to the external iliac vein (EIV) to reach the pelvic cavity. 
ON- obturator nerve, OV- obturator vein
an unusual choice of source channels. Instead of arising from 
the internal iliac artery as usually occurs, it arises from the 
inferior epigastric artery or directly from the external iliac 
artery. The presence of a dual origin of the obturator artery 
may be interpreted as due to the two source channels for the 
blood flow, one from the internal iliac artery and the other 
from the inferior epigastric artery.8
In the present study, the most common origin of the OA 
in both males and females was from the internal iliac artery 
(Table1), more often from the anterior division (Table 2) 
and in a few cases from the posterior division as a separate 
branch or with a common origin with the superior gluteal/ 
iliolumbar artery. Bergman et al.5 reported that the OA is 
a branch of the common iliac or anterior division of the 
internal iliac artery [IIA] in 41.4% of cases and arises from 
the superior gluteal artery in 10% of cases. The parietal 
branches of the OA are important collaterals in aortoiliac 
and femoral arterial occlusive diseases. In cases of ischemic 
necrosis of the head of the femur following decreased 
blood flow through the OA, a possible bypass graft may be 
considered to connect the posterior division to the distal end 
of the obstruction. Moreover, the increased length of the OA, 
due to its origin from the posterior division of the internal 
iliac, may present an additional advantage while grafting.9 
In the present study, no obturator arteries were found 
to arise from the common iliac artery; however, in 19% of 
the total limbs studied, it originated from the external iliac 
artery. This study documents the percentage of obturator 
arteries arising directly from the external iliac artery as 21% 
in males and 5% in females. The origination of the obturator 
artery directly from the external iliac artery was reported 
as 1.1% by Bergman et al.,5 25% by Missankov et al.,10 
and 1.3% by Jakubowicz and Czerniawska-Grzesinska.11 
Bergman et al. further documented that the existence of 
a common origin of the inferior epigastric and obturator 
arteries is a relatively frequent variation that occurs in 
20–30% of cases, whereas Jakubowicz and Czerniawska-
Grzesinska11 reported the occurrence in only 2.6% of cases. 
The present study, however, reports a higher incidence of this 
variation: 47% in males and 26% in females. 
In cases of ligation of the internal iliac arteries and their 
branches in women undergoing pelvic surgery, as well as in 
cases of obstruction of the internal iliac artery due to any 
cause, the OA and its branches will be spared, especially 
the branch to the head of femur, when the obturator artery 
arises from the external iliac artery. The existence of a dual 
origin for the obturator artery is a more unusual anomaly that 
occurs at a frequency of 1%, 12 whereas in the present study, 
a dual origin was found in 2 cases (6%), which is a slightly 
higher incidence than that previously observed. 
The “corona mortis” is an anatomical variant, an 
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anastomosis between the obturator and the external iliac or 
inferior epigastric arteries or veins, located on the superior 
pubic ramus. It is significant because hemorrhage may occur 
if the corona mortis is accidentally cut and achievement of 
subsequent hemostasis is difficult. Orthopedic surgeons 
planning an anterior approach to the acetabulum, such 
as the ilioinguinal or the intrapelvic approach (modified 
Stoppa), must be cautious when dissecting near the superior 
pubic ramus.13 However, Darmanis et al13 also state that, 
despite the high prevalence of these large retropubic vessels 
in the operating room, surgeons should exercise caution 
but not alter their surgical approach for fear of excessive 
hemorrhage. Tracing along the aberrant vessel can easily 
identify the obturator foramen, which is an anatomic 
landmark that indicates an adequate inferior dissection of 
the preperitoneal space.2 The need to map these vessels 
is becoming more crucial as surgeons choose various 
approaches to the space of Bogros and insert a synthetic 
mesh that requires anchoring during herniorrhaphies.3
REFERENCE
1. Dondelinger RF, Trotteur G, Ghaye B. Traumatic injuries: radiological 
hemostatic intervention at admission. Eur Radiol. 2002;12:979-93.
2. Lau H, Lee F. A prospective endoscopic study of retropubic vascular 
anatomy in 121 patients undergoing endoscopic extraperitoneal inguinal 
hernioplasty. Surg Endosc. 2003;17:1376-9.
3. Bendavid R The space of Bogros and the deep inguinal venous 
circulation. Surg Gynecol Obstet. 1992;174:355-8. 
4. Brick WG, Colborn GL, Gadacz TR, Skandalakis JE Crucial anatomic 
lessons for laparoscopic herniorrhaphy. Am Surg. 1995;61:172-7.
5. Bergman RA, Thompson SA, Afifi AK & Saadeh FA. Compendium of 
Human Anatomic variation: catalog, Atlas and World Literature. Urban 
and Schwazenberg, Baltimore and Munich, 1988.
6. Arey LB. The development of peripheral blood vessels. In The peripheral 
Blood Vessels (Ed Orbison J L & Smith D E), 1-16, Baltimore: Williams 
and Wilkins, 1963.
7. Fitzerald, MJT. Human Embryology, New York, Harper International. 
1978;38-56.
8. Sanduno JR, Roig M, Rodriguez A, Ferreira B, Domenech JM. Rare 
origin of the OBA, inferior epigatric and femoral arteries from a common 
trunk. J. Anat. 1993;183: 161-3.
9. Dinesh Kumar and Gayatri Rath. Anomalous Origin of Obturator Artery 
from the Internal Iliac Artery. Int. J. Morphol. 2007;25:639-41.
10. Missankov AA, Asvat R, Maoba KI. Variations of the pubic vascular 
anastomoses in black South Africans. Acta Anat. 1996;155:212-4.
11. Jakubowicz and Czerniawska-Grzesinska. Variability in origin and 
topography of the inferior epigastric and obturator arteries. Folia 
Morphol (Warsz). 1996;55:121-6.
12. Pick JW, Barry J, Anson BJ, Ashley FL. The origin of the obturator 
artery - a study of 640 body-halves. American Journal of Anatomy 
1942;70:317-43.
13. Darmanis S, Lewis A, Mansoor A, Bircher M. Corona mortis: an 
anatomical study with clinical implications in approaches to the pelvis 
and acetabulum. Clin Anat. 2007;20:433-9.

